In vitro effects of incinerator fly ash on pulmonary macrophages and epithelial cells.
Fly ash from a municipal waste incinerator was used as a model for atmospheric particles in order to identify parameters relevant for the induction of adverse health effects. The aim of this study was to compare the biological effects of the total incinerator fly ash (IFA), the soluble and the insoluble fraction with the effects of quartz by in vitro toxicity studies. The previously sized fly ash (< 20 microns) was characterized by elemental composition and particle size distribution. The particles were administered to rat alveolar macrophages (NR8383) and human bronchial epithelial cells (BEAS-2B) at different amounts via the medium. The total IFA and its insoluble fraction were shown to induce cytotoxicity and cytokine release in a dose-dependent manner. The soluble fraction was nearly unable to induce cytotoxicity and TNF-alpha release but showed potent induction of IL-8 release in BEAS-2B cells at increasing concentrations. Quartz caused similar effects compared to IFA in NR8383 but was less effective in BEAS-2B.